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A B S T R A C T

Purpose
To examine the impact of cancer on work and education in a sample of adolescent and young adult
(AYA) patients with cancer.

Patients and Methods
By using the Adolescent and Young Adult Health Outcomes and Patient Experience Study (AYA
HOPE)—a cohort of 463 recently diagnosed patients age 15 to 39 years with germ cell cancer,
Hodgkin’s lymphoma, non-Hodgkin’s lymphoma, sarcoma, and acute lymphocytic leukemia from
participating Surveillance, Epidemiology, and End Results (SEER) cancer registries—we evaluated
factors associated with return to work/school after cancer diagnosis, a belief that cancer had a
negative impact on plans for work/school, and reported problems with work/school after diagnosis
by using descriptive statistics, �2 tests, and multivariate logistic regression.

Results
More than 72% (282 of 388) of patients working or in school full-time before diagnosis had
returned to full-time work or school 15 to 35 months postdiagnosis compared with 34% (14 of 41)
of previously part-time workers/students, 7% (one of 14) of homemakers, and 25% (five of 20) of
unemployed/disabled patients (P � .001). Among full-time workers/students before diagnosis,
patients who were uninsured (odds ratio [OR], 0.21; 95% CI, 0.07 to 0.67; no insurance v
employer-/school-sponsored insurance) or quit working directly after diagnosis (OR, 0.15; 95% CI,
0.06 to 0.37; quit v no change) were least likely to return. Very intensive cancer treatment and
quitting work/school were associated with a belief that cancer negatively influenced plans for
work/school. Finally, more than 50% of full-time workers/students reported problems with
work/studies after diagnosis.

Conclusion
Although most AYA patients with cancer return to work after cancer, treatment intensity, not
having insurance, and quitting work/school directly after diagnosis can influence work/educational
outcomes. Future research should investigate underlying causes for these differences and best
practices for effective transition of these cancer survivors to the workplace/school after treatment.

J Clin Oncol 30:2393-2400. © 2012 by American Society of Clinical Oncology

INTRODUCTION

Adolescent and young adult (AYA) cancer survivors
age 15 to 39 years are faced with a unique set of
challenges after diagnosis, including the ability to
maintain their work and educational goals during a
highly transitional time.1,2 Work and education pro-
vide survivors with a sense of identity, income, and
frequently health insurance for needed treatment
and follow-up care.3-10 The ability to return to or
maintain occupational and educational pursuits af-
ter a cancer diagnosis has been demonstrated to
improve the quality of life of patients with cancer,
reducing social isolation and increasing self-
esteem.3,11-13 However, studies in other populations

have demonstrated that returning to work or school
canbesignificantly influencedbyapatient’s treatment,
age at diagnosis, education, or underinsurance, which
may all contribute to inadequate assessment of pa-
tients’ cancer needs.4,5,14,15 Understanding how these
factors contribute to work and educational outcomes
after cancer will play a significant role in the future
development of effective survivorship programs in the
United States.

Although several studies5,14-23 have evaluated
factors associated with work and educational out-
comes after cancer diagnoses in childhood and older
adult populations, few studies have expanded this
examination to include recently diagnosed young
adult (ie, 18- to 39-year-old) patients. With more
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than 500,000 AYA cancer survivors in the United States today,24 iden-
tifying ways to reduce disruptions in work and education as survivors
transition out of treatment with a chronic disease25 is imperative for
reducing the burden of disease on this population, particularly as these
individuals balance completing their education with entering into
early stages of their career. To identify social and treatment factors
associated with changes in work and education after cancer diagnosis
in AYA patients, we analyzed data from the National Cancer Institute’s
(NCI’s) Adolescent and Young Adult Health Outcomes and Patient
Experience (AYA HOPE) Study. We examined factors associated with
a return to full-time employment or school after cancer diagnosis, a
belief that cancer had a negative impact on an individual’s work or
educational plans, and reported problems with work/studies, focusing
our analysis on full-time workers/students at diagnosis.

PATIENTS AND METHODS

Data and Patients

The AYA Hope Study26 is an observational cohort study fielded in 2008
to examine factors associated with self-reported outcomes, including quality of
life, work and educational status, the perceived impact of cancer, and receipt of
high-quality cancer treatment in the community setting. Sampling methodol-
ogy, survey design, and characteristics of nonrespondents have been previ-
ously reported.26 In brief, after obtaining institutional review board approval,
we identified patients from seven population-based Surveillance, Epidemiol-
ogy and End-Results (SEER) cancer registries, including Detroit, Seattle/Puget
Sound, Los Angeles County, San Francisco/Oakland, Greater California, Iowa,
and Louisiana.27 Eligible patients included those who were (1) diagnosed
between July 1, 2007, and October 31, 2008, with primary germ cell cancer,
non-Hodgkin’s lymphoma, Hodgkin’s lymphoma, acute lymphocytic leuke-
mia, Ewing sarcoma, osteosarcoma, or rhabdomyosarcoma; (2) were 15 to 39
years of age at diagnosis; (3) were residents of a participating SEER area at
diagnosis; and (4) were able to read English. The initial survey and release
forms for medical records were mailed to eligible patients (n � 1,208) 6 to 14
months after diagnosis to allow for completion of initial therapy.26 The self-
administered patient survey queried participants about their health status and
symptoms 6 to 14 months after diagnosis, the impact of cancer, quality of life,
information and service needs, health care delivery, and reasons for nonpar-
ticipation in clinical trials.28 A follow-up survey was administered 15 to 35
months after diagnosis to examine changes in psychosocial, work, and quality-
of-life outcomes from the initial survey. A further description of survey devel-
opment and validation appears in the Appendix (online only). A total of 524
patients completed the initial survey, resulting in a response rate of 43.4%;
88.7% of these patients (n � 465) completed the follow-up survey; two
patients were excluded because of unknown employment/school status before
diagnosis for a final study cohort of 463 patients.26

Measures

Medical records from facilities listed on patient’s health care provider
form were abstracted to obtain tumor characteristics, staging, comorbidities,
therapy provided, and selected provider characteristics. Tumor staging and
initial treatment were classified on the basis of combined SEER registry infor-
mation and medical record abstraction. Reported cancer type, stage, and
treatment were grouped into a treatment intensity variable on the basis of a
previously validated methodology because these individual constructs may
not fully capture the potentially synergistic effect of these factors.29 A comor-
bidity score was created from the initial hospitalization record on the basis of
previously reported methodology for this age group.30

Additional demographic and occupational information was collected
from combined SEER registry data (age at diagnosis, marital status) and the
initial AYA HOPE survey (race/ethnicity, education, how insurance was pro-
vided before diagnosis, and changes in work/school directly after diagnosis).
Having a major source of support (yes/no) was identified on the basis of any

response in the initial survey that the respondent had major support from a
family member, significant other, or friend.

Outcomes

Full-time work or school participation 15 to 35 months after diagnosis
was identified in the follow-up survey by asking “What is your current school
or employment status?” Patients could indicate part-time student, full-time
student, working part-time, working full-time, unemployed/disabled, or full-
time homemaker. Responses were categorized as participation in full-time
work or school versus neither of these (yes/no).

The belief that cancer had a negative impact on work/educational plans
15 to 35 months after diagnosis was assessed in the follow-up survey by asking
respondents to “Indicate what kind of impact your cancer has had on . . . plans
for education . . . for work.” Responses of “somewhat negative” or “very neg-
ative” impact were classified as “yes”; “no impact,” “not applicable,” “some-
what positive,” or “very positive” impacts were classified as “no.”

Problems with work/studies were identified from the modified Work/
School Functioning Scale of the Pediatric Quality of Life Inventory (PedsQL).
Primarily used in children and adolescents, this modified PedsQL has robust
psychometric properties that have been validated in healthy and chronically ill
young adults,31 as well as AYA patients with cancer.32 Because we were inter-
ested in specific types of problems with work/studies reported in this sample,
we report single-item responses from each of the five questions in the Scale (a
nonstandard approach) as well as the Scale score to allow for cross-study
comparisons. For each item, we dichotomized responses, with a response of
“almost always” or “often” compared with all other responses. We then pre-
sented unadjusted percentages of patients reporting “always” or “often” for
each item.

Statistical Analysis

We used �2 tests and multivariate logistic regression to examine associ-
ations between patient characteristics and participation in full-time work/
education after cancer diagnosis and the belief that cancer had a negative
impact on work or educational plans. Model fit was assessed by using
C-statistics.33 Descriptive statistics were used to evaluate the presence of prob-
lems with work/school after diagnosis.

Because many factors influencing return to work/school after cancer
may be correlated, we conducted several sensitivity analyses to ensure that our
findings were not a result of model assumptions. First, we conducted interac-
tion analyses between age, education, marital status, insurance, and change in
work/school status directly after diagnosis to evaluate whether the impact of
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these factors varied across other risk factors. In addition, we included each of
these variables alone along with cancer and treatment variables to examine
whether their impact changed after removing potentially correlated factors. To
confirm whether our estimates were influenced by the inclusion of missing
values for predictors (� 10% of patients), we repeated all multivariate models
excluding those with any missing data. The impact of these factors on our
conclusions remained unchanged. All analyses were stratified by work or
school status before the cancer diagnosis (full-time work/school, part-time
work/school, homemaker, or unemployed/disabled) and were performed by
using SAS version 9.2 (SAS Institute, Cary, NC). P values were two-sided, with
P � .05 considered significant.

RESULTS

Of the 463 patients in the AYA HOPE study who completed initial and
follow-up surveys, more than 72% (282 of 388) of patients working or
in school full-time before diagnosis had returned full-time 15 to 35
months postdiagnosis compared with 34% (14 of 41) of previously
part-time workers/students, 7% (one of 14) of homemakers, and 25%
(five of 20) of unemployed/disabled patients (P � .001; Fig 1). Overall,
only 26.6% (20 of 75) of part-time workers/students, homemakers,
and unemployed/disabled patients transitioned to full-time employ-
ment or school after diagnosis (Fig 1). Because of this relatively small
number, we present data only for patients who were full-time workers/
students before diagnosis (Table 1).

Factors Associated With Full-Time Employment or

School After Cancer Diagnosis

Unadjusted analyses demonstrated that among full-time
workers/students before diagnosis, those diagnosed with acute
lymphocytic leukemia and non-Hodgkin’s lymphoma were less
likely than other cancer types (germ cell cancer, Hodgkin’s lym-
phoma, and sarcoma) to be working/in-school at follow-up (Table
1). Further, non-Hispanic blacks, patients with more intensive

Table 1. Patient Factors Associated With Full-Time Employment/School 15-35
Months After Cancer Diagnosis in Patients Working or in School Full-Time

Prior to Diagnosis (n � 388), AYA HOPE Study

Full-Time Work/School at Follow-Up

No
(n � 106)

Yes
(n � 282)

Factor No. % No. % P�

Demographic
Age at diagnosis, years .913

15-19 16 31.4 35 68.6
20-24 17 24.6 52 75.4
25-29 28 29.2 68 70.8
30-34 24 26.7 66 73.3
35-39 21 25.6 61 74.4

Race .006
Non-Hispanic white 60 23.4 196 76.6
Non-Hispanic black 12 46.2 14 53.8
Hispanic 26 39.4 40 60.6
Other/unknown 8 20.0 32 80.0

Sex .432
Male 65 26.0 185 74.0
Female 41 29.7 97 70.3

Cancer and health-related factors
Cancer site .049

Acute lymphoblastic leukemia 8 53.3 7 46.7
Germ cell cancer 39 24.4 121 75.6
Hodgkin’s lymphoma 22 21.8 79 78.2
Non-Hodgkin’s lymphoma 32 34.0 62 66.0
Sarcoma 5 27.8 13 72.2

Stage at diagnosis .066
I/II 56 23.2 185 76.8
III/IV 37 33.3 74 66.7
Unknown/unstaged 13 36.1 23 63.9

Treatment .004
Radiation only 13 28.9 32 71.1
Chemotherapy only 64 34.2 123 65.8
Radiation and chemotherapy 22 25.0 66 75.0
Surgery only 6 13.6 38 86.4
Other/no medical record consent 1 4.2 23 95.8

Treatment intensity .039
Least intensive 6 12.8 41 87.2
Moderately intensive 64 27.8 166 72.2
Very intensive 36 32.4 75 67.6

Comorbidity score .007
No medical record consent 2 8.7 21 91.3
0 62 24.2 194 75.8
1 25 37.3 42 62.7
2� 17 40.5 25 59.5

Social and economic factors
Had a major source of support .092

No 2 10.5 17 89.5
Yes 104 28.1 265 71.8

Marital status .394
Single/divorced/separated 66 28.9 162 71.1
Married 40 25.0 120 75.0

Education � .001
High school or less 40 39.6 61 60.3
Some college/associates degree 48 33.1 97 66.9
College graduate 16 15.4 88 84.6
Postgraduate work 2 5.3 36 94.7

How insurance is provided (mutually
exclusive) � .001
Self-pay 5 27.8 13 72.2
No insurance 13 54.2 11 45.8
Employer/school 28 14.9 160 85.1
Spouse’s employer/school 15 44.1 19 55.9
Parent 13 24.5 40 75.5
Public assistance 31 50.8 30 49.2
Military/TRICARE 1 10.0 9 90.0

(continued in next column)

Table 1. Patient Factors Associated With Full-Time Employment/School 15-35
Months After Cancer Diagnosis in Patients Working or in School Full-Time

Prior to Diagnosis (n � 388), AYA HOPE Study (continued)

Full-Time Work/School at Follow-Up

No
(n � 106)

Yes
(n � 282)

Factor No. % No. % P�

Employment and survey characteristics
Change in work/school status

directly after diagnosis � .001
No change 10 11.4 78 88.6
Took � 2 weeks off 16 12.9 108 87.1
Changed to part-time work/school 7 18.9 30 81.1
Quit completely 65 52.4 59 47.6
Other/unknown 8 53.3 7 46.7

Time from diagnosis to follow-up
survey, months .563
15-19 13 26.0 38 74.0
20-24 40 24.2 125 75.8
25-29 40 30.1 93 69.9
30-35 13 33.3 26 66.7

Abbreviation: AYA HOPE, Adolescent and Young Adult Health Outcomes and
Patient Experience Study.

�P values indicate unadjusted �2 analyses.
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treatment, those treated with chemotherapy only (v all other treat-
ments), those with lower levels of education, and those with non-
employer or non–school-sponsored insurance before diagnosis
were less likely to return to full-time employment or school at
follow-up. Those who quit working immediately after diagnosis
and those with higher levels of comorbidities were less likely to
return to work/school 15 to 35 months after cancer diagnosis.

After adjusting for patient demographic and treatment factors, the
only factors associated with participation in work/school full-time at
follow-upwerehowinsurancewasprovidedbeforediagnosisandchanges
in work/school status immediately after diagnosis (Table 2). Patients un-
insured before diagnosis were significantly less likely to be working full-
time at follow-up compared with those whose insurance was provided by
their employer or school. Finally, those who quit working/school com-
pletely immediately after diagnosis were 85% less likely to return to full-
time status at follow-up compared with those who made no change.

Factors Affecting Patients’ Beliefs That Cancer Had a

Negative Impact on Plans for School or Work

Among full-time workers or students before diagnosis, 34.5%
(n � 134) felt that cancer had a negative impact on their plans (Table
3). Unadjusted analyses demonstrated significant differences in the
impact of cancer on work or school plans by sex, cancer site, stage at
diagnosis, treatment, treatment intensity, and how work/school
changed directly after diagnosis. In multivariable analyses, treatment
intensity, race/ethnicity, and how work/school changed directly after
diagnosis were all significantly associated with the belief that cancer
had a negative impact on cancer survivors plans for work or school
(Table 4). Patients with very intensive cancer treatment were four
times as likely to believe that cancer had a negative impact on plans
compared with those receiving least intensive treatments. Further,
black patients were more than 75% less likely to believe that their
cancer had a negative impact than non-Hispanic white patients. Fi-
nally, patients who quit work completely directly after diagnosis were
three times more likely to believe cancer had a negative impact than
those with no change in status.

Problems With Work or School From Baseline

to Follow-Up

A large proportion (� 50%) of all patients working or in school
full-time before diagnosis reported some type of problem with work/
school both at 6 to 14 months after diagnosis (initial survey) and at 15
to 35 months after diagnosis (follow-up survey; Fig 2). Although the
proportion of patients reporting problems with individual work/
school items from the PedsQL at least some or all of the time declined
from the initial to the follow-up survey, more than 30% of patients
working full-time before diagnosis still reported problems with “pay-
ing attention” at work/school at follow-up. Further, 15 to 35 months
after diagnosis, 53% (n � 205) of all patients reported problems with
“forgetting,” while 28% (n � 107) reported troubles “keeping up with
work or studies.” Overall, the average work/school scale score from the
PedsQL was 72.7 (standard deviation, 21.5) in this sample.

DISCUSSION

In our study, more than 72% of AYA cancer survivors who were
working or in school full-time before diagnosis had returned after 15

Table 2. Multivariate Analyses of Factors Associated With Full-Time
Employment/School at Follow-Up Among Full-Time Workers and Students

Prior to Diagnosis (n � 388), AYA HOPE Study

Factor
Adjusted Odds

Ratio� 95% CI

Age at diagnosis, years
15-19 Ref
20-24 1.33 0.46 to 3.90
25-29 1.10 0.34 to 3.54
30-34 0.86 0.24 to 3.03
35-39 0.67 0.19 to 2.42

Race
Non-Hispanic white Ref
Non-Hispanic black 0.71 0.25 to 2.03
Hispanic 0.83 0.41 to 1.68
Other/unknown 1.21 0.46 to 3.17

Sex
Male Ref
Female 0.82 0.45 to 1.51

Treatment intensity
Least intensive Ref
Moderately intensive 0.64 0.22 to 1.83
Very intensive 0.73 0.23 to 2.28

Comorbidity score
0 Ref
1 0.88 0.43 to 1.79
2� 0.85 0.36 to 1.99

Had a major source of support
Yes Ref
No 1.73 0.33 to 9.22

Marital status
Single/divorced/separated Ref
Married 0.93 0.45 to 1.93

Education
High school or less Ref
Some college/associates degree 0.87 0.42 to 1.82
College graduate 1.75 0.70 to 4.40
Postgraduate work 4.31 0.78 to 23.8

How insurance is provided (mutually exclusive)
Employer/school Ref
No insurance 0.21 0.07 to 0.67
Self-pay 0.85 0.23 to 3.20
Spouse’s employer/school 0.41 0.15 to 1.12
Parent 1.18 0.36 to 3.91
Public assistance 0.61 0.25 to 1.47
Military/TRICARE 2.60 0.23 to 29.8

Change in work/school status directly after
diagnosis

No change Ref
Took � 2 weeks off 0.96 0.38 to 2.39
Changed to part-time work/school 0.59 0.18 to 1.92
Quit completely 0.15 0.06 to 0.37
Other/unknown 0.13 0.03 to 0.55

Time from diagnosis to follow-up survey,
months

15-19 Ref
20-24 0.88 0.36 to 2.12
25-29 0.75 0.31 to 1.82
30-35 0.52 0.16 to 1.67

C–statistic 0.82

Abbreviations: AYA HOPE, Adolescent and Young Adult Health Outcomes
and Patient Experience Study; Ref, reference.

�Each variable adjusted for all other factors listed.
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to 35 months; however, more than 50% continued to report some
problems with work/studies on return. Similarly, the majority of pa-
tients who were unemployed, disabled, or engaging in only part-time
work or school were likely to remain so 15 to 35 months after diagno-
sis. Among full-time workers/students, uninsured patients and those
who quit working directly after diagnosis were least likely to be work-
ing/in school at follow-up. Further, very intensive cancer treatments
and quitting work directly after diagnosis were associated with an
individual’s belief that cancer had a negative impact on plans for
work/school. Combined, these results add to the growing body of
literature examining patterns of work and education after cancer diagno-
sis that identify segments of the AYA population at risk of being more
affected by cancer during the transitional time to older adulthood.

Our estimated rates of return to work among AYA patients with
cancer are slightly lower than US national employment rates for this
age group34 but are comparable to those of childhood and older adult
cancer survivors.3,5,14,20-22 In a literature review by Spelten et al,3 the
average rate of return to work among cancer survivors was 62%
(range, 30% to 93%); however, the review included a wide range of
patients with different cancer characteristics. More recently, several
studies using the Childhood Cancer Survivor Study (CSSS) have eval-
uated return to work among adult survivors of childhood cancer, and
they find employment rates exceeding 75% among patients with can-
cers similar to those included in our study.20-22 We build on these
findings, specifically for young adults, by identifying that a large seg-
ment of young cancer survivors will transition back to the work force
or school after their cancer diagnosis.

Our study also identified being uninsured and quitting work
completely after diagnosis as important risk factors for not returning
to full-time employment/school. Although many factors contribute to
return to work, many individuals rely on employer-sponsored health
insurance to provide needed benefits for themselves and their families.
These results suggest that how health insurance is provided, if it is

Table 3. Belief That Cancer Had a Negative Impact on Plans for Work or
Education Among Full-Time Workers and Students Prior to Diagnosis

(n � 388), AYA HOPE Study

Factor

Negative Impact on Plans

P�

No
(n � 254)

Yes
(n � 134)

No. % No. %

Demographic
Age at diagnosis, years .377

15-19 31 60.8 20 39.2
20-24 43 62.3 26 37.7
25-29 68 70.8 28 29.2
30-34 54 60.0 36 40.0
35-39 58 70.7 24 29.3

Race .271
Non-Hispanic white 168 63.6 88 36.4
Non-Hispanic black 21 65.6 5 34.4
Hispanic 42 80.8 24 19.2
Other/unknown 23 57.5 17 42.5

Sex .037
Male 173 69.2 77 30.8
Female 81 58.7 57 41.3

Cancer and health-related factors
Cancer site � .001

Acute lymphoblastic leukemia 3 20.0 12 80.0
Germ cell cancer 128 80.0 32 20.0
Hodgkin’s lymphoma 59 58.4 42 41.6
Non-Hodgkin’s lymphoma 54 57.4 40 42.6
Sarcoma 10 55.6 8 44.4

Stage at diagnosis .002
I/II 173 71.8 68 28.2
III/IV 64 57.7 47 42.3
Unknown/unstaged 17 47.2 19 52.8

Treatment � .001
Radiation only 42 93.3 3 6.7
Chemotherapy only 108 57.8 79 42.2
Radiation and chemotherapy 50 56.8 38 43.2
Surgery only 36 81.8 8 18.2
Other/no medical record consent 18 75.0 6 25.0

Treatment intensity � .001
Least intensive 39 83.0 8 17.0
Moderately intensive 161 70.0 69 30.0
Very intensive 54 46.6 57 51.4

Comorbidity score .184
Missing/no medical record
consent

16 69.6 7 30.4

0 175 68.4 81 31.6
1 41 61.2 26 38.8
2� 22 52.4 20 47.6

Social and economic factors
Had a major source of support .439

Yes 240 65.0 129 35.0
No 14 73.7 5 26.3

Marital status .254
Single/divorced/separated 144 63.2 84 36.8
Married 110 68.7 50 31.3

Education .106
High school or less 61 60.4 40 39.6
Some college/associates degree 89 61.4 56 38.6
College graduate 77 74.0 27 26.0
Postgraduate work 27 71.1 11 28.9

How insurance is provided (mutually
exclusive) .156
No insurance 15 62.5 9 37.5
Self-pay 13 72.2 5 27.8
Employer/school 133 70.7 55 29.3
Spouse’s employer/school 23 67.6 11 32.4
Parent 32 60.4 21 39.6
Public assistance 31 50.8 30 49.2
Military/TRICARE 7 70.0 3 30.0

(continued in next column)

Table 3. Belief That Cancer Had a Negative Impact on Plans for Work or
Education Among Full-Time Workers and Students Prior to Diagnosis

(n � 388), AYA HOPE Study (continued)

Factor

Negative Impact on
Plans

P�

No
(n � 254)

Yes
(n � 134)

No. % No. %

Employment and survey factors
Change in work/school status directly

after diagnosis � .001
No change 71 80.7 17 19.3
Took � 2 weeks off 87 70.2 37 29.8
Changed to part-time work/school 25 67.6 12 32.4
Quit completely 60 48.4 64 51.6
Other/unknown 11 73.3 4 26.7

Time from diagnosis to follow-up survey,
months .379
15-19 28 56.0 22 44.0
20-24 109 66.1 56 33.9
25-29 92 69.2 41 30.8
30-35 24 61.5 15 38.5

Abbreviation: AYA HOPE, Adolescent and Young Adult Health Outcomes and
Patient Experience Study.

�P values indicate unadjusted �2 analyses.
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provided at all, may influence patients to make trade-offs between
recovery, work, and health benefits.5 Considering that rates of being
uninsured peak in adolescence and young adulthood,31 finding mech-
anisms to continue increasing access to insurance and survivorship
programs in this population may further aid in the effective transition
to work or school after diagnosis. Further, because quitting work/
school directly after diagnosis was a significant risk factor for not
returning at follow-up, future studies might evaluate reasons for this
change to identify potential work/school modifications to prevent
dropout from school or the workforce during this transitional time. In
addition, these studies might evaluate potential interventions with
clinicians and social workers in survivorship programs to balance
treatment scheduling with work/school responsibilities or identify
evidence-based interventions to minimize treatment adverse effects as
a means for preventing work/school dropout.

Apart fromreturningtowork,ourstudy identifiedhigher treatment
intensity and quitting work completely after diagnosis as important risk
factors for a belief that cancer had a negative impact on plans for work/
school. These findings are consistent with previous studies evaluating
work outcomes in childhood cancer survivors, for whom treatment regi-
mens were identified as important contributors to not entering the work-
force after diagnosis.1,2,21 Considering that these AYA patients are at a
stage in life when completing education or entering the workforce suc-
cessfully will greatly influence their future earning and career potential,
patients may benefit from the incorporation of resources into the survi-
vorshipprogramthataidinthetransitionfromtreatmenttooccupational
or educational pursuits. Thus, future research might focus on effective
communication strategies between workers and employers to identify

Table 4. Multivariate Analyses of Factors Associated With a Belief That
Cancer Had a Negative Impact on Plans for Work or Education Among Full-
Time Workers and Students Prior to Diagnosis (n � 388), AYA HOPE Study

Factor
Adjusted Odds

Ratio� 95% CI

Age at diagnosis, years
15-19 Ref
20-24 1.35 0.52 to 3.51
25-29 0.98 0.34 to 2.85
30-34 1.93 0.63 to 5.89
35-39 1.18 0.37 to 3.75

Race
Non-Hispanic white Ref
Non-Hispanic black 0.22 0.07 to 0.69
Hispanic 0.85 0.45 to 1.62
Other/unknown 1.07 0.49 to 2.31

Sex
Male Ref
Female 1.37 0.82 to 2.30

Treatment intensity
Least intensive Ref
Moderately intensive 1.65 0.68 to 3.98
Very intensive 4.00 1.56 to 10.26

Comorbidity score
0 Ref
1 1.08 0.57 to 2.07
2� 1.65 0.77 to 3.55

Had a major source of support
Yes Ref
No 0.93 0.28 to 3.06

Marital status
Single/divorced/separated Ref
Married 0.95 0.53 to 1.72

Education
High school or less Ref
Some college/associates degree 0.98 0.50 to 1.92
College graduate 0.68 0.30 to 1.55
Postgraduate work 0.87 0.31 to 2.43

How insurance is provided (mutually exclusive)
Employer/school Ref
No insurance 1.44 0.48 to 4.27
Self-pay 0.90 0.26 to 3.06
Spouse’s employer/school 0.74 0.28 to 1.90
Parent 1.13 0.41 to 3.14
Public assistance 1.41 0.62 to 3.22
Military/TRICARE 0.89 0.17 to 4.49

Change in work/school status directly after
diagnosis

No change Ref
Took � 2 weeks off 1.87 0.92 to 3.78
Changed to part-time work/school 1.78 0.68 to 4.65
Quit completely 3.48 1.62 to 7.48
Other/unknown 1.33 0.32 to 5.49

Time from diagnosis to follow-up survey,
months

15-19 Ref
20-24 0.70 0.33 to 1.47
25-29 0.60 0.28 to 1.29
30-35 1.42 0.53 to 3.77

C-statistic 0.74

Abbreviations: AYA HOPE, Adolescent and Young Adult Health Outcomes
and Patient Experience Study; Ref, reference.

�Each variable adjusted for all other factors listed.
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Fig 2. Reported problems with work and school from baseline to follow-up
among full-time workers/students (n � 388).
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appropriate work modifications to aid in balancing the demand of work
with adverse cancer-related issues, thus preventing patients from quitting
work completely.

Our study provides further evidence pointing toward high rates of
self-reportedproblemswithwork/schoolonreturning.Morethan50%of
patients in our study who were working full-time before diagnosis re-
ported problems with “forgetting,” and approximately 30% reported
troubles “keeping up with work or studies” more than 15 months after
diagnosis, indicating that survivors continue to deal with a wide array of
issues well after diagnosis. Further, our sample reported work/school
functioning scores that were comparable to other AYA and childhood
populations with cancer,31 but worse than those for healthy young
adults.35 Although the reasons behind problems with work/school are
often multifactorial, previous studies in other populations have iden-
tified associations between chemotoxicity, higher doses of radiation,
and long-term adverse treatment effects, including the development
of second cancers,36 continued fatigue,36-38 physical limitations,37,39

and trouble concentrating,40 as factors influencing the ability to per-
form work or school tasks.

Our study provides important data on work/school outcomes
after cancer diagnoses in AYAs, but several limitations must be ac-
knowledged. First, our study relied on patient-reported outcomes to
evaluate the impact of cancer on work and education. Other financial
and educational outcomes would provide additional insight into the
monetary impact of cancer, but our study identifies a broad range of
concerns and problems that AYA patients with cancer experience after
diagnosis. Second, our sample was relatively small, resulting in small
cell sizes and wide confidence intervals for some factors. Therefore, we
may not have found significant associations for all factors that might
influence work/school outcomes. We were also unable to stratify our
results by age at diagnosis or workers versus students at diagnosis.
Future studies should examine additional factors that may more
strongly influence outcomes after diagnosis in these subgroups. Third,
the PedsQL has not been extensively validated in those ages 19 to 39.
The ability of this instrument to capture the appropriate workplace
experiences for this age group should be further evaluated. Fourth, our

study did not distinguish between the type and quality of work
performed before and after cancer diagnoses, which may have
important socioeconomic implications for these survivors. Finally,
our study had a relatively small proportion of nonwhites and did
not collect information on all cancer types occurring in the AYA
population. As a result, future studies should evaluate how factors
identified in our study apply to work/school outcomes in larger,
more diverse AYA populations.

Despite these limitations, our study provides further insight into
important factors related to a successful return to work/school for AYA
patientswithcancer.Weidentifiedaseriesofriskfactors, includinglackof
insurance and change in work/school status directly after diagnosis, that
significantly influence returning to work after cancer diagnosis. With a
growing US population of more than 500,000 AYA cancer survivors, the
majority of whom will return to work/school after diagnosis, future re-
search should investigate best practices for effective transition and reten-
tion of cancer survivors in the workplace/school after treatment.
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